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タに着目した［3, 4, 7, 11-14］。
新生子ブタは分娩後間もない時期から離乳までの 4 週間の間に急速に発達し，体重は 10 倍程度，
大きくなる。脳もそれに伴って急激に大きくなる。ただ，生時体重が小さい子ブタや鉄欠乏性貧血か
らの回復が不良なブタがおり，それらの生後発達はよくない。このような子ブタの脳を科学的に解析


























MRI の T1 強調によって得られた画像を図 1 に示した。脳の冠状断面画像を取得するにあたり，撮
像断面を正確に設定するため，最初に高画質な矢状断像を撮像して，その画像上で前交連と後交連を
結ぶ基準線（AC-PC line）を確認した。また，今回の MRI 撮影ではスライスとスライスの間にギャッ
プをなくしたギャップレス条件で撮像するとともに，T1強調画像のコントラスト向上のためにTR（繰




出した fractional anisotropy（FA）map では白質内に高値は確認できるが連続性はなく，神経線維の
走行は明瞭に描出されていなかった（図 2）。
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An approach for establishment of new animal model 
using preweaning piglets to reveal pathogenesis of 
developmental disorders in the brain of human infants 
Toshiyuki SAITO
Abstract
In the past decade, the use of pigs in neuroscientific study has increased, in which the piglet has 
been utilized to investigate as a potential model for studying brain and cognitive deficits, for example, 
associated with being born small for gestational age. 
In this study, we had an approach to obtain fundamental morphological data of the brain using 
preweaning piglets by use of magnetic resonance imaging (MRI) as well as histochemical techniques, 
for revealing mechanisms of the developmental brain disorders in human infants. Prior to MRI 
measurement, the brain of the preweaning LWD piglets (age of 15 days) were perfused with saline 
solution containing heparin and then with 10% formaldehyde neutral buffer solution under general 
anesthesia with isoflurane inhalation. MRI image acquisition was performed on a 3-Tesla scanner 
including axial, coronal, and sagittal ones. T1- and T2-weighted gradient-echo images could be 
obtained. The diffusion tensor imaging (DTI) was, next, collected with magnetic resonance microscopy, 
however, the image contained only fragmented axial fibers. Following MRI acquisition, the sections 
were histologically processed using Klüver-Barrera staining (myelin staining) and imaged using light 
microscopy techniques. The axial fibers were good stained in the frozen brain section by use of this 
histochemical technique.
The experiment from now on needs to obtain the DTI image in the brain of anesthetized piglets. 
Three-dimensional reconstruction is also required from the DTI images and from the brain sections 
which are stained histochemically to experimentally analyze the developmental brain disorders using 
the piglets from the view of the comparative patho-physiology. 
Keywords : non-invasive image analysis, morphological analysis, developmental brain disorders, 
stress, piglets
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